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. Mb cross-links used as constraints in DMD simulations. Samples cross-linked with ABAS or TATA were digested with proteinase K, while samples cross-linked with SDA, DSA, or DSG were digested with trypsin. . FKBP-25 cross-links used as distance constraints in DMD simulations. Peptide information is shown below, with an "i" indicating an intra-peptide cross-link. Samples cross-linked with TATA were digested using proteinase K, while samples crosslinked with DSA samples were digested with trypsin. . Residues modified by PCAS-12 C 6 13 6 in the urea-PCAS SM experiments. The Heavy/Light (H/L) ratio indicates the ratio of the exposure a specific residue to solvent when treated with urea compared to its exposure in the folded state. An H/L ratio of > 1.5 indicates that the residue was protected from solvent in the folded, native protein. Panel of isotopically -linking reagents used for the structural characterization of and FKBP. All cross-links used in the DMD simulations were less than 8Å in length.
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Cross-linking analysis workflow. A) Proteins are cross-linked, enzymatically digested, and analyzed by LC-MS/MS. B) Isotopic labeling of cross-linking reagents enables the specific detection and acquisition of cross-linked peptides in MS1. The doublets present in the MS/MS spectra of the combined light and heavy forms of the cross-link also provide additional confirmation of the correct assignment of the cross-link.
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Cross-linking results for A) Mb and B) FKBP, overlaid on the crystal structures.
Cross-linked residues are represented in red. Distances were well within the maximum distance expected for each of the cross-linking reagents.
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Conformational dynamics of predicted structures. Shown here are the predicted models (blue) for (A) FKBP and (D) myoglobin aligned with their respective X-ray structures (grey), along with a tube representation of the fluctuations of the (B) FKBP and (E) myoglobin models. The thickness and color of the tubes indicate the dynamics of the corresponding regions during the simulations. The tubes are colored from blue (low flexibility) to red (high flexibility). The datapoints below the diagonals in plots (C) and (F) represent binary static-contact maps between the residues of the predicted structures shown in blue in (A) and (D), respectively. Two residues form a contact if their Cα atoms are within 8Å of each other; every black dot indicates a contact between corresponding residues. Data points above the diagonal in panels (C) and (F) show how often each particular contact between two residues can be found within the clusters for which our models (blue in (A) and (D) are centroids. The grayscale color code indicates the frequencies of the corresponding contact, where black = always in contact and white = never in contact.
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. CD results for A) Mb and B) FKBP. CD results were calculated using the BestSel server.
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HDX analysis workflow. A) Schematic of a top-down HDX experiment. Protein and D 2 O are combined in-line at a 1:4 ratio and exchanged in a short capillary (approximately 2 s at 10 µL/minute). A quenching solution --which contains D 2 O in the same proportion as in the sample mixture --is added at a rate of 10 µL/minute, and the whole mixture flows directly into the source of the mass spectrometer for analysis. B) ECD fragmentation of the intact protein yields c-and z-ions which can provide residuespecific information on the incorporation of deuterium atoms into the backbone amides. Surface modification experimental scheme. Proteins are unfolded with 8M urea, and then both the folded and unfolded forms of the protein are modified with either the heavy or light version of PCAS-12 C 6 / 13 C 6 . Samples are then combined pairwise, digested, and analyzed by LC-MS. Residues which exhibit a higher level of modification in the unfolded protein than in the folded protein are more likely to be buried in the folded protein than residues which exhibit similar levels of modification in both the folded and unfolded states of the protein.
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Surface modification results for A) and B) FKBP. Residues with heavy/light peak intensity ratios of ≥1.5 are shown as red spheres, while those with heavy/light peak intensity ratios below 1.5, shown here as blue spheres.
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LD-CL analysis using CBDPS for A) and B) FKBP. All results were well within the 25Å maximum range for CBDPS cross-links.
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